ments in our country, it is found that both santonin and hexylresorcinol are reli able in their anthelm inthic action (1) . From the result of comparable studies on the pharmacological as well as clinical benefits of both drugs, it is confirmed that santonin is markedly superior to the other in view of its negligible side action.
Effective doses of santotii n never induce ill effects except a slight and temporary disturbance in vision, while oral administration of hexylresorcinol induced some local irritations on the mucous membrane of the digestive organ, even when it was administered under a perfect condition of coating on it. After taking santonin, ascaris are expelled alive and active. Some authorities, therefore, assume that santonin is not directly toxic to the parasites, but that rather they are irritated by the drug and migrate from the small intestine to the colon to be expelled (2) (3) (4) (5) (6) . According to others, the drug is excreted in the intestine as an unknown compound, possibly an oxidation product, on which the ascaricidal properties may depend (7) (8) (9) (10) (11) (12) . But there has been no positive evidence to support both of the views until recently.
We have now been able to find out a charac teristic locomotion of ascaris in a glass tube which is made to imitate the shape of the bowel, and have good reasons to c)nnect this movement of the worm closely with the anthelminthic activity of santonin (13) .
THE LOCOMOTION OF ASCARIS IN THE GLASS TUBE
To observe the locomotion of As.;ar°is suilla et lu nbricoides, we put them into glass tubes filled with Locke-Ringer's solution modified by us (pH 7.0) or Bunge's solution kept at 30 33'C. The glass tube must be of an appropriate length and diameter depending upon the size of the worm as will be described later in detail. We also observed that in the isolated pig or rabbit-intestines the motion of pig ascaris was the same as in the glass tube.
The following experiments include the studies on (a) the period and velocity of each movement of the worm, (b) the preferable size and shape of the glass tube that is most suited for the locomotion of the worm inside, (c) the optimal temperature of the solution for observation of the locomotion and (d) the change of the movement related with the lapse of time in the solution.
The period of each movement
When the worm moves fcrward , it makes the curvatures in the hind part of the body which slide forward through the fore part of the body along which two or three curvatures are formed.
Thus the locomotion appears to be based on production and transmission of the wave-like curvature of the body. (Table II) . length, at least longer than the body-length of the worm, were taken to observe the locomotion of the worm in them.
In a tube which is square in cross-section, the worm pushed itself along one of the diagonal planes slightly less smoothly than in the round one, if the sire of the tube was adequate for its body-length as will be described later in detail.
In an open square tube without the top, the worm appeared to keep on its much slower locomotion along the bottom. It was consequently revealed that ascaris seemed to prefer one of the glass tubes which was made to imitate the shape of the bowel as possible.
We believe it must be a reasonable environment for the worm infesting such a particular space as the bowel.
The adequate diameter of the glass tube in relation to the velocity of movements in it
Eight glass tubes of different diameters such as 0.5, 0.7, 1.0, 1.5, 2.0, 2.5, 3,0 and 3.5 cm, were prepared to test the movement of the worm in each of them.
With the exception of the tubes which are too small, or too large, in their dia meters in order to produce three The motor activity o f the worm i n relation to the lapse of time i n the solution (Fig. 6) . It was also found was removed, the searching movement of the head could no longer be observed, but the worm continued the same locomotion (Table IV) . This movement of the head of the worm must be, therefore, one of the normal motor activities presum ably necessary for the worm to push itself forwards without difficulty. 
DISTURBANCE OF LOCOMOTION BY SANTONIN AND SOME OTHER DRUGS
The results of experiments described above led us to consider that it must be quite reasonable to explore the influence of the drug such as santonin, whose anthelminthic efficacy was still obscure in its mode of action upon the locomotion of the worm. After being confirmed that the worm moved forward in the solu tion in the glass tube under most suitable conditions as described above, the worm was exposed to the santonin solution in 1 : 5,000 dilution maintained as exactly at the same temperature as before. Whereupon the locomotion of the worm, including the searching movement of its head, immediately ceased entirely, and then, after a while, its body began to curl around itself, This curling motion takes place in the fore part at first and finally involves the whole body (Plate 2).
It remains alive in this condition, but is unable to resume normal locomotion which was present before being placed in the santonin solution. We have termed this condition a "glomerulus-form", because it resembles, more or less, the shape of a coil of blood-vessels in the glomerulus. O.1 careful observation, we noticed that tii movement, which is usually very smooth under normal conditions, was then of a clonic nature. Tine resultant effect of santonin on two kinds of worms, viz., As;aris suilla et li mbricoides, showed no appreciable difference between them. This suggests that santonin acts as a convulsant drug on th-e invertebrate such as the nematoda as it does on the vertebrate. Then, the experiments were carried out with other convulsant drugs such as picrotoxin, hetrazan (18-21) and strychnine, and again it was found that these drugs in 1: 5,000 dilution caused also the disap perance of the locomotion of the worm and made it curl around the body. On severing 5-10 mm of the tip of the head, which contains a kind of central nervous organ of the worm, the curling of the body grew noticeably weaker or ceased entirely in the solution of santonin and picrotoxin. This took place regard less of whether the head was removed before or after exposure to them. But in the cases of hetrazan and strychnine, there was almost no change in such ab normal posture of the body after cutting off its head.
The results of these tests led us to believe it was assured that the effect caus ed by santonin represents convulsions of the ascaris. In 1 : 100,000-10,000,000 solutions, mild curling occurred, but in lower concen trations, scarcely any effect was evident except for slight disturbance of the nor mal locomotion. An extremely low concentration, such as 1 : 10,000,000,000,000 solu tion, produced no effect (Table V) .
It was noted that the time taken to produce the convulsion was found greater in the male than in the female, and that, with respect to the body length, the longer the body the longer it took for the reaction to take place (Table VI) . by a dorso-ventral bending and stretching of the body, making a curvature on the hind portion of the body and then sliding the body forward in a wave-like motion through the two or three curvatures on the fore portion of it. In order to push the body forwards smoothly, it seems to be absolutely neces sary to produce such curvatures on the body by which the worm attaches to and then detaches from the inner sure ace of the glass tube repeatedly. The period and velocity of a wave-like movement were measured in many cases, and it was found that this movement belongs statistically to the "normal type" which indi cates the stable nature, and there is also a close relationship between the velocity and the period of the movement. The period of the movement was markedly influenced by the change in tempeL ature of the solution in which it was tested, and the optimal temperature of the solution for experiments concerning the loco motion of ascaris in vitro was found to be 32'C. The velocity varies by changing the ratio of the diameter of the glass tube to the body length of the worm. The opti mal velocity was obtained when this ratio was set between 1/11 and 1/16. Gene rally, the initial period of the movement of the worm was maintained within about 30 hours after being taken out of the pig howel, while the initial velocity 
